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RADIOLOGICAL IMAGE QUALITY
INDICATOR

This invenuon is assizned 1o the United States Govern-
mient a5 represented by the Secretary of the Navy,

BACKGROUND OF THE INVENTION

This inventan relates to nondestructive testing and more

particularly to that type of nondestructive testing in which it
i< desired to examine a test object or material to determine
its structural intearity. such as for example, 1o determine the
existence of cracks. voids, fissures, separations. foreign
materials and inclusions as well as the dimensions of such
jniperfeciions. In such 1St systems. an gnergy source such as
an x-ray gemerator is located at a predetermined distance
from the object under test and the energy is directed through
the t=st ohject 19 an imaging device. for example. a film
sensitive to x-rays, to form an image of the object under test;
in this example. a radiological image. I is desirable in such
esting to have a means (called an image quality indicator
(IQ11 1 assess the quality of the tradiologicaly image
formed. Radiological image quality comprises conirast $¢n-
sitivinn and spacial resolution. Contrast sensitivity i5 o
measure of the minimum percentage change in an ohject
which produces a perceptible density (brightness) change in
the radialagical image. Spacial resolution s 2 measurz of the
minimzm size of an area of difering density ibrightness)
within an object which can be perceived on the radiological
imize.

In the past, radiological image quality was determined
through the use of plack and wire penetrameters. Plack
penelramelers medsure CORLrast sensitivity and are fabri-
cated as a flat sheet in different material or sheet thicknesses
and contain a number of holes of various sizes through the
thickness of the sheet. Wire penatrameters are fabricated by
mounting lengths of material of various diametars on 2 fiat
shest of material and are intended to measure spasial reso-
Juiag, When used as radiological image quality indicators.
the plack penetrameter and the wire penetrameter are
deployed on the object to be tested and energy from a source
(x-rav radiation} is directed through the penetrameters and
ths test object to an imaging device (x-ray film). Interpre-
tation of the image formed on the imaging device provides
an indication of the image quality. Additional information on
radiological image quality indicating may be found in the
1997 Annual Book of ASTM Standards un Volume 03.03
Nondestrucdve Testing.

One problem with the prior art image qualiry indicators i3
thar when the test object is relatively small. it is difficult to
rount both a plack peretrameter and a wirz peneframerar on
the test object to obtain both contrast sensitivity and spatial
roolution simulianenusly. Further. since a wird penelrarm-
eter placzs additional material in the energy (x-ray) path, the
qealinv ia degraded. pasticularly when resting for voids.
cricks, flssures and the like where it is fhe absencs of
matedal that is being tested for.

Accordingiv. it is an object of this invention to provide an
ima2r qualiy indicator which detarmings CORTAL sensitiv-
.. and spatial resolution simultaneously.

I* is a fusther objectof tals inventian © provide an maze
quality imdicator which provides a more accurate determi-
nacor of imaze guality,

SUMNARY OF THE INVENTION

11 accordance with the present invention, the image
G i indicawor is formed from a flar sheet of radiation
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opaque material of uniform thickness. Tiwe dimensions of the
sheet thickness as well as widih of s'ote and diameter of
holes formed in the sheet, thrcugh which <eray radiation
passes into the test object, are selected w pra- idz indications
of inage quality levels including cantra-l sersifivity and
spatial resolution of the formed image

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is plan view of an image quality indiaior accord-
ing 1o this invention.

FIG. 2is o side view of the image quahts indicator of FIG.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring now to the drawings there is shown a preferred
embodiment of this invention. In FIGS. 1 and 2, a radio-
logical image quality indicator according to this invention is
shown generally at 10. The image quality indicator 10 is a
flat sheet of material 12 which is the saiue as or radiologi-
cally similar o the materal of the objevt wnder test. Indi-
cator 10 mayv be encapsulated with o prafective coating of
material whooh is transparent to the eparygy {X-1a¥ radiation)
directed through it in addition. the surfue of the sheet 12
mav have irformation such as sheet thickness and material
tpe formed of a material opague to the energy (x-Tay)
dirscted through it. The sheet 12 has a thickness 14 that is
uniform throughout as shown in FIG. 2. Such thickness is
selected basad on the desired level of image quality. In this
embodiment. following ASTM standards. the thickness 14is
selected to be 2% of the thickness of the object (not shown)
to be tested The object thickness used to d2termine the sheet
thickness is a net thickness, that is, it does not include the
thickness of any cavities which are in the test object by '
design. Image quality indicator 19 also includes six elon-
gated slots S1, S2, 83, 84, §5 and $6 running through the
thickness of the sheet 12 and rangz in width from 0.005
inches to 0.030 inches. The slot widths are sefected based on
sizes of the cracks, voids. fissures and the like which it is
desired 1o test for. Image quality indicator 10 also includes
openings ot holes (1, 2 and 13 through the thickness of the
sheet 12 having diameters which range from 0.035 1o 0.140
inches. The level of image quality (sensitivity ) is a function
of image quality indicator thickness and hole diameter.

In operation, image quality indicator 10 is located as close
as possible to the object under t251 t> avoid image problems
resuliing from the divergence of beam of x-ray radiatidn to
be directed through it. A beam of ererzy (x-ray rndiaflo_ﬁ) is
directed through the image qualit: indicater 10 aiad"t.he
objact under test to a target to form an iniagz on an imaging
device such as an x-ray flm lupunescent be or the like.
Analysis of the imaze formed pernyrs J:zrmination of the
level of image quality invluding sigiuianzous detarmination
of the contrast sensitivits and spasizl resolution of the
formed image. The slots S1 et permn: gerermination of the
existence and size of fssures, crack: v vl and the like more
easily because of the 22320 of ~al . those locations.
in addition. other apomalics such o+ 1nsiusions, foreign

warenials and the 1iks arz easily detzrad ~r simulated on the
indicator 1t will be understocd tnat 2 image qualicy
indicator can be formed of a varen of materals, in various
thicknesses and with a zange of hole and slot sizes depending
on the object under test and the fxom of image forming
enerzy gansmidied through the inage gty indicator and
test objest,
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What is claimed js:

L. Animage quality indicating device for determining the
quality of an image of g (es; object formed by passing erergy
through the image quality device and the test object 1o an
imaging target, comprising: a flat sheet of materal of
Predeterntined uniform thickness having a seres of elon-
Zated slots of different selected widths and series of round
openings of different diameters running through the uniform
thickness of the material, whereby examination and analysis
i target by the energy
Passing through sajd slots and the round openings provides
an indieation of quality level as 2 function of said uniform
thickness of the fiar sheet of the matarial gnd diameter of the
round openings.

2. Animage quaiity indicating device g set forth in claim
1 wherein the encray passing therelhrough is X-ray radiation.
the imaging targer is x-ray film and the image of the rest
object s radiological,

3. An image quality indicating device a5 defined in claim
I, wherein said analysis of the image quality level inciydes

4
simultaneou: determination of CORIasE sensitivity and spa-
tial resolution of the image formed by said encrsy on the
imaging targsr,

. In combination with a methad of derermining strueteral
intearity of a test chject by directing radiation therethrough
from a source to g form an imige on an imaging Lrget;
Providing an indication of Image quality level, £omprising
the steps of: Positicning a sheat of nuatertal having a uniform
thickness Opaque 10 said radiation between the source and
the test object; forming passages of slors of selected varying
widths and holes in the sheet of material having uniform
thicknass extending the thickness thsreof for conduction of
the radiation tg the imaging target; angd selecting dimensions
for the thickness of the sheet of the marerial and the passages
to establish by analysis said indication of the image quality
level simu]mneousfy in terms of conirast Sensitivity and
spatial resolution ag functions of the thickness of the sheet
of material and diameter of the holes,
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